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MASTER MATERIAL LIST 



Overhead projector and marker 
Chal k board and chalk 
Graph paper for students 
Rulers for each student 
F1 Im projector 

'^A Matter of T1m^" (25 niin. ) 

''Of Broccoli & Pelicans and Celery & Seals" (30 m1n,) 
'Trom the Face of the Earth" (13 in1nj 

Con&triictlon paper = large - for each student 

Old iiiagazlnes to be cut up 

Scissors for students 

Paste 

Marking pens 

Tagboard 18 x 24/student 
3 X 5 cards (5/student) 
Scotch tape 

Fruit Fly Kit - order from Chuck Hardy, ERAC, 433-2458 



^ These films are in high demand* I suggest that you order them in August* or at 
least 3-5 fnonths before the unit* They are vers/ good and add a lot to the unit* 



NOTES TO TEACHER 

Lessons 1-7 in this unit are planned to take one 50 hiinute period each. 
Lessons 8 and 9 should have 2 days per lesson. 

All films are available from the film library at the E.R.A.C* Order them early. 

What the teacher is to say to the student is written in script. 

A number of pages in this unit are designed to be used in making dittos and trans- 
parencies tor the lessons. These are labelled. 

If you should feel the need for some more inforfiiation as back up, the foil owing book 
should help: The Limits to Growtji - available at the Project ECOLogy offices ERAC, 

^12- mz. ^ ' ~- 

An^ junior high level science book should havt. lots of information about pollution 
which would give you background material. Some suggested texts are: (l) Teaching 
Population Concepts , Pat King/John Lardahl , S.P.I,; (2) P opul ati on Edu c ation Resources 
P^axketj^ Zero Population Growth, Inc.; (3) Population Reference Bureau, 1755 Mas sac hu- 
setts Ave. N, W*, Washington D.C» 20036, 

I tried to employ as much media as possible in this unit without deviating too far 
from the math theme. Too often mathematics can become non-media oriented. There are 
lots of projectSi usually not associated with the math classrooini I hope y^our students 
enjo^ thenu 



CONCEPTUAL OVERVIEW OF UNIT 

1. Exponents are mathematical shorthand. Exponential growth v^hen base 1 means 
a doubling each time of the new quantity* 

2. Pie or circle graphs are used with % to illustrate and conipare. line graphs show 
exponential growth as an upwards curve, 

3. Population growth is exponential* Given a tirne period, it doubles. 

4. Pollution is caused by people. Population grows exponential ly , therefore pollution 
grows exponentially, also. Pollution growth is very fast because the growth is 
exponential . 

5. Water pollutants come from the things we use daily. 

6. Pollution hurts others, besides the polluter. Some pollution is invisible, 
7; Review of lessons 1-6, Quiz, 

8. Construction of a pollution game using ponution and exponent questions rein- 
forces the above concepts, 

9, We are responsible for the future. What will it be like? 



LESSON 1 



CONCEPT: Exponents 

MATERIALS: Overhead projector and marker 
Chal kboard and chal k 
Fruit fly kit 

Exponent exercises for each student 
PROCEDURE: Pay I 

Write the word exponent on the overhead. 

l^hat is thin word? 

Can Bomaorm aorne up ami give an B^miptej on the boardj of an Bxpomnt? 
Now tluit We know wimt an exponent who aan show what it doea? 

Student should show that the eKponents tell the number of times a 
numeral is used as a factor to get a product, 

ie: 3^ ^ 3 X 3 = 9 

4" = 4 X 4 = 16 

2^ = 2x2x2x2M6 

Introduce or reinforce idea of zero as exponent. 

What kind of czn answer do we get when iw use ^ero as an exponent? 
If students do not knoWj tell them - Any nmber that Jms an mz'panent 
of zero ijilt be equal to one, Examples on overhead showing various 
numbers to the zero power all equal to one, 

Empanents a/'e muah rnoim powerful than moBt people rfaiise. To show 
the power of exponents, ask students the following parable about 
exponential growth, if you had your aiwiae^ whiah would you take 

(a) a penny J doubled on saah of the 64 squares on a ah&okerhoaTd or 

(b) $1^000,000? 

Allow the students rest of class to wrk on problem. 



Then show them that a penny doubled on each of 64 squares on a checker- 
board would be equivalent to 595,658,249,499,392,430,08, ( = 100 zilHon 
dollars) . 

The last e3:erai3& we Just aornpleted is an es^ample of cxponentiat graiJth , 
See Insert #1 for detailed explanation of how the student could solve 
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Set up fruit fly kit - if one was available. See Insert //2. 

EVALUATIVE 

ACTIVITY: Give out exponential exercise sheet. 

SUGGESTED 
EXTRA 

ACTIVITY: Show film "Powers of Ten" 
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INSERT #1 



Since we are doubling the penny, we can use 2 as our base. Looking at a checkerboard 
we can find a pattern as to what the final exponent will be. 



Exponents : 
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63 ; 



Since there mU be 1 penny in the first 
square 5 we can have the eKponent be 0 
since 2°=1, The second square will have 
2 pennies 5 therefore the exponent will 

be 1, because Z^^Z We find the 

final exponent will be 63. 



We can now use a 



visual method to find This' means 2, used as a base, 63 times. 
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INSERT ffZ 



FRUIT FLY KIT 



Follow directions on kit, 



Example; Day 1 



lifMiriiillifM 



□ 



#2 



With tape mark off 3 squares T 
3 levels on jar, 



K 1" at 



Each day of project assign 2-B students 
to take a count of fruit flies at each 
window and average each count- Plot 
each count on large butcher paper graph, 
displaj'ed in some area of room, 



Student A 
Student B 
Student C 
Average 



Window 1 



2 flies 
S " 

3 

3 1/3 



0 
1 

0 

1/3 





50*" 


m 
OJ 






40- 


4J 


3&- 




30- 


M- 
O 




Q 




-r^ 
+J 


U« 


a 


IQ-v- 






^ Window 1 
D Window 2 
O Window 3 



Day 1 



-I- 

5 



5 



-r* 

S 
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Day 2; 



Student A 
Student B 
Student C 
Student D 
Average 



Windo w 1 

5 
6 
4 

a 

6 
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COfJCEPT: Review of pie and l ine graphs, 

MATERIALS; Overhead and markar 

Graph paper for nach student 

A copy of transparency #2A for each student 

A copy of exercibe ilZ For w.^icli studynt 

PROCEDURE: Pie grapfis - on overliead write the words ''Pie Gra.pli" and ask yvhat this 
term inipl les , 



etc.) 

Explanation of pie graph. 



(Possible answers are round , pieces. 



Moat or all of the pie gt*apha are in tGrmia of peraant, ff 100% is 
Lne aar:o ua all of the pio gvaphj hou muah of bha qraDh is SC% 2S% 

Put transparency 2A on overhead, 

ThiB pie graph ahawa the typ&B of pollution that m^e in tim air arid the 
oo>ioo>itration uf each with reapeat to the other, l^iat i& the most 
aonmon air pollutant? (Carbon monoxide 3 47%) 

Wluit is the Usast aomnon? (Nitric oxides, 10%) 

what is the surn of the p^raents represented by different s&aticm of 
triis pie graph? 

Put transparency 2B on overhead. 

This pie gi^ap?! shoua ua whei^o th^ different pollutant& aoinm from, 
Where dae-B most of the air pollution aoirm from? (Transportation, 42%) 

Where does the least aome from? (Solid Waste Disposal ^ 50 

Line graphs - Put transparency 2C on overhead. 

This ie aalled a line graph. Most line graphs have tiDo saaleB^ v&Ptiaat 
and IwriBontal^ one of uhiah is usually some measuremmt of timm, What 
is the time aaale on this graph? (years) 

0iat is the other mectBurmwnt? (population) 

In uriat year was or ^night the population be oyer 4000? (1980) 

What do you aall the type of information about 1980? (prediction) 

We am aall this a line §xtension graph. These graphs ehauld not be 
used as faat^ but to smw a po8Bible tr&nd. The prediated part of the 
graph aan be shown by a dott&d line. 
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EVALUATIVE 

ACTIVITIES: Have stgden-ts answer qyestlons on graph handout. 

Have studen-ts construct graphs from information on handout, 

SUGGESTED 
EXTRA 

ACTIVITIES; Have studen-ts collect some data on their own and incorporate it into 
a graph of •their own choice. 
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RELATIVE AMOUNT OF POLLUTANTS IN THE AIR 



11 



TB<^N5?oaTATlON 
40% 



10% 



INOUL-STRy 



SOURCES OF POLLUTANTS 
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Sraph worksheet for lesson 2. 



Name 



Date 



Use pie graph to answer these questions, 

1, The amount of Carbor Monoxide tn the atmosphere is 2 times greater than that of 



2* The pieces of a p1e graph always add up to ^ * 

3, Which pollutant 1s seconcl tnost abundant ______________ 

or . 

4* Which pollutant Is least abundant ________________ 

5. What 1s the sum of the percents the follov/lng pollutants represent: 



Use the Information below to fill 1n the empt^ pie graph. The percents of the 
pollutants have been changed from those of the previous example. 



and 



added together. 



Parti culates 
Carbon monoxides 
Hydro carbons 



Total 



Oxides 1% 
Particulates 50^ 
Hydro carbons 2 SI 



INitric Oxides 
Carbor Monoxides 



18% 



1% 
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LESSON 3 



CONCEPT: Population growth is exponential. Given a time period, 

It doubl is. 

NATERIALS; Overheart and marker 
Transparency 2C 
Transparency 3A 

Graph paper and rulers for students 

PROCEDURE; Put transparency 2C on overhead. Briefly review previous 
lesson concerning exponential linear graphs- 

what kind of a graph is this? (line) 

Look at the population in tiw 7jear 19S0. yhut ia the 
population? (2000) 

Tn what year will the vapulation he double this mount? (1975) 
Hou) long did it take far the. poputation to double? (55 years) 
Introduce idea of doubling time. 

This 56 years is Qall&d ths doubling time of this paTtimlm' 
popu lation. 

Put transparency 3D on overhead. Reinforce idea of doubling 
time. 

HQm is another graph of a Bmpl& populatioru This 
population is also gro0irtg &^pon&nHal^y . Th& graph mriws 
upmrdB. Let ^8 find the doubUng tim& of our neu) population. 

What h)as th& population on June 20th? (20O0) 

Wheyi did the population reaah 4000? (June 21st) 

What^ thm^ is the doubling time of this new poputatian? (1 day) 

What da you think the population would be on Junm SSrd? (lc,000) 

Idea of prediction through use of eKponential growth and 
doubling time. 

No^>^ w see that from thi& graph De aan not only find the 
doubling time, but w& oan also guess what papulaticnB 
might b& at any future time 

L&t^8 figum out the population growth of our alaBsroam and vhat 
our population might bB in the future. 
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EVALUATIVE Ask students how many children in each fmily. Determine 
ACTIVITYr average number of children per set of two parents. If a 

generation is qiven to be twenty years we then compute the 

doubling time. 

How many Qhildren do aaah of you havs in your fainiiieB? 
(Answers will vary, have a student writing down the numbers 
on the board. ) 

Eaah atudent will now do the aHthn&iia involved in these 
aomputationQ , 

Sinae there are X f amities invotved^ divide your sm (S) 
by K and you will get the average number of ahildrm per 
pair of adultSj S ^ X* 

In order to get a number we aan use 'Mth reapeat to individuals 
in&t&ad of pairs of parentB we are going to divide our nwnbev 
again. What do you think we will divide it by? (Hopefully 
someone will come up with the number 2, because of 2 parents,) 

Now we have the number S * (ZK) whioh will be t the average 
number of ahitdren per individual in a SO year time apan, A 
picture of what might possibly happen if each individual ends 
up with 2 children per generation would be the graph. On over-- 
head. 




Ask: l/hat will happm in SO more ymra? 

This stage will involve the construction of a population graph. 
Hand out graph paper and rulers to all students. 

We^re now ready to begin Qonatruating our population graph. 

Draw your a^ia along the bottom and Zeft hand aide of the 
graph paper and leave enough room for lahmlling. 

Teacher should use overhead to help 1n the construction of 
graphs going step by step with students. 

Label ling. 

Along the bottom aaia at 10 unit int&rvalB, put a mark and 
label by SO'a i.e.s 20, 40^ 60, 80. This repreaents yearB. 



Along the aide mia^ in 5 unit intervalQ label the graph by 
^ . E's/€.e.i l^ 2, 3j 4....Thi& rmpreamntQ population. 

feM^ 20 



3-3 



At Be2^a^ when we ataPted aounting how many pBople am w& 
aiarting with? (1 ) 

What Qhould wm mark at 20? {$ * (2X)) 

ThQ next stsp we take involves the gumssing or prediating I 
Was speaking of. If the nwnber of ah€ldrm per fmily stays 
the smm then in another 20 yem^0 we wilt have ^ , population, 

2X 2X 

Compute the value ^of thia^ round it off and mark it on your 
graph, 

What is mother my to write _S , _$? (with exponents) 

sx sx 

Now we see why it is aalled expanenHal growth^ we use e^onents . 

Prediction of future populations using the exponential curve 
and also by finding the doubling time. 

Your graph should be aompleted far $ generations. Ones this 
is aomplmted^ we aan find our doubling time. 

When did the population rmah 8? (answers will vary) 

How long did it take to reaah S? 

What ia this length of time aallBd? (doubling time) 

We have been able to aalQulate th& doubting time of a 
population by knowing its growth rate. 

Have students hand In qraphs* 

POST 

EXERCISE; Thought question: How long can ©xponential growth continue? 

Living conditions? 

Food? 

Clothing? 

Housing? 

Disease? 
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TRANSPARENCY 3 A 




LESSON 4 

CONCEPT: Pollution 1s caused by people, Population grows exponentially, 

therefore pollution grows ixponentlally* Pollution growth Is 
very fast because of eHponentlal cTOwth. 

MATERIALS: Overhaad and marker 
Projector 

''A Matter of Tlme'^ film (25 min.) 
Graph paper for each student 
Traniparency #4A 

Graphs students made for lesson 3. 

PROCEDURE; Reinforcenient of eKponential graphing. Hand back graphs 
from lesson 3, Review* 

The graphs you J tut gat back oAe tho6g you madt In tht 
p/tev;^ou4 tU6on, lit ltaAne.d that population gmm loktth 
my7 (eKponintlally) 

U txpontYitiaJt gwrnth aca^eAaXiM ok deaalMcutingf (accelerating) 

Hoi^ m fenw Aw things. {I) Vopalcaiom g/iow mpontntiaiZy 
md [i] EKpomntiaZ gn^oi^th ^ usuatly aecelMoting* 

WficMt aau^u poUuUonJ (people) 

IjJ tht 4ou^ce oi poUutton gAow6 e.KpoMn^aMy, how do you 
think poJUutLon muld ham to gnowt (exponentially) 

EKam1nat1on of some pollution graphs to Illustrate the Idea 
of pollution growinq eKponentially. 

Put transparency 4A on overhead. 

TPiU 4^hom 04 a gmpk tht amount oi poUution pKue^nt and 
tho. manno.^ in u)PUak it incAQ.a4td. 

Vou It ioUoiO tht patt^M oi being an zKpom^aZ cu/iue? (yes) 

Wfeo^t tjolU kappm ii notking ^ donz to a/iecfe th^ gmM oi 
thU at^uef (Ideas: no more room for peoples pollution will 
Choke off all other life, any Ideas from students are good.) 

Witfb down above Ideas on board. 

i^^ oAt novo going to 4e£ a ilbn abouZ potlutlon, Watah tt and 
4ee U tht iUm^i^UZ fliue you any nm Idgm 04 to what 6omt 
the. como^qugncu oi unah^tkid potliUion might fae. 

Show film. 
Review of film. 
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EVALUATIVE Look cut somg thg idzob that m mott on thg bocUid btioK^ 
ACTIVITIES' m tht ^Um. Can lJOu think oi my moKt"! What cute, thgy? 

List the new Ideas on the board v/ith the old ones. 

SUGGESTED Have students write a -danger'* list of things that could happen 

EXTRA 1f ponutlon Isn't checked. 

ACTIVITIES: 



24 



AMOUNT OF AIR POLLUTIONS GROWTH TRANSPARENCY 




YEARS 



LESSON 5 



CONCEPT: Pollutants come from the things we use daily. 

MATERIALS: Tagboard for iach student (construction paper) 
Overhead and marker 
Transparency 2B 
Magazines to be cut up 
Scissors for students 
Paste 

Marking pens 

Copy of ditto 5 for each student 

PROCEDURE: What is pollution? Develop idea of what pollution is, and kinds of 
pollution there are. 

miat is pollution? (Children should give all different kinds of 
answers. These should be discussed and questioned by you and other 
students, Once all ideas have been presented give legal definition.) 

Write on overhead the legal definition of pollution is "ar/ impairment 
of water, air or land quality that makes it unsuitable for beneficial 



use." 



mat is the problem with a definition like this one? ^ (Sorie hijman 
polluter has to decide what Is unsuitable and beneficial ■ ) 

Pollution that makes air^ land or water look dirty ie not the only ^ 
kind of pollution. Can anyone think of what other kinde of poVtuticn 
there might be? (temperature - thermal, chemical, abuse of resources, 
non-human) 

Eaah one of these types of pollution is aaueed by uSj, the poUv-ters , 
Let's take a look at eaoh one of the types of pollution and find out 
some of the things they are oaueed by. 

Uaing the ditto I have given youj fill in the apaaes aa m talk about 
eaah one. 

In each of the above categories, there is a list of ponutlng agents. 
These should come from the student. Only if they cannot come up with 
them, should you fill in the blanks. 

ACTIVITY^^ Once the list is finished, the student should use it in, composing his 
collage on pollution. Every time he/she is able to illustrate the 
specific polluter he/she should circle it on the ditto, The more 
circled, the better the collage. 
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Now that We Ikive aomplf^ted the ditto^ and ItaVa a tint of 
pottutGPn^ you are going to ha aampaaing a aoLtage thit wilt 
LiluaLmtiJ tPw differant H>Kia of apaaifia pottutmHu 

The idida j/' a aoUage ia a aalarful grauptng of piaburra that 
tall a atopy. Each aallage nhauld hava a tittii it^hiah yiju 
think helpa aaptatn what ijou apa tpytng to tuLL, 

There are rnaga^incos aaioaoPu^ paata and marking penn fnp 
you to UQu, Uiikd your tmagifiatian and go to it! 

The teacher should help and circulate as best he can. The 
student should be allowed 60-90 minutes. Let them know how 
much time they have. 

They can try to illustrate one type of pollution, all types, 
direct pollution, Indirect pollution. 

Put up all collages in classroom. 

If an example of a collage is available, show it to students 
give them a visual hint. 
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lypc of Pollution 


Polliitinf| kml 


Specific Polluter 








Tiieriiial; 

i 






Hisuse or Waste; 







Answer sheet for ditto 5A 



Mi 

Chemical 



Pollutlnq Agent 

Detergents 
Factories 



Chemical wastes from 
factories 



Specif 1 c 

Lux 

Tide 

All 

Cheer 
Shampoos 

DDT 



Smoke 
Smog 



Thermal warms water when Atomic reactors 

Industries dump 
cool ing water into 

streams 



Misuse* over irrigation DDT runoff 

leave tap^ running 



Non "Human 



Nature 
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LESSON 6 



CONCEPT: 
MATERIALS: 



PROCEDURE: 



EVALUATIVE 
ACTIVITY; 



Pollution hurts others besides thi ponuters themselves. 
Direct and indirect pollution. 

Film "Of Broccoli, i^elicans, Celery and Seals- (30 min.) 
Projector 

Overhead and marker 

Pollution assignment of lesson 5 

Review briefly lesson 5, Examine some of the collafies that 
are displayed, 

YeatQrday we learnud timt pcoplG aiHs the major pollutG2\^^ 
aithep cHreatiy 02' indtpeatly. 

This could be a jam session to work out definitions for how we 
are direct or indirect polluters. 



t is the diffevmoe between diveat and indireat pollution? 
(Answers should varyj direct: polluter uses item which in 
turn pollutes; indirect: polluter uses item which doesn't 
pollute, but whose manufacture caused Dollution in the process.) 

Ana the p way of a^iouing the diffarenae between direat and 
indipeat pniLution ia to e^^mnine our' aations, 

(1) When we eat an apple j and throw away the aore_^ we arc 
not polluting direatiy^ beaauQa the core will deao^^^ose or ^ 
rot and beaome part of the soil without disturbing nature. 

J/j however J we go baaP. to the app)le8 origin at the farw and 
see that DDT and^ other ahemiaalB Mre used in growing the apple, 
we can see it as an indireat polluter* 

(2) A direat polluting agent is muah easier to deteat. If 
I do the dishes a>id use a detergent^ timt detergent is going 
to find its way direatly into the water > Therefore it is a 
direat pollution, 

Get out your pollution lists from lesson S, Let's go over 
our spmifia polluters and see if they are direat or in- 
direat polluters. 

There's a hint^ direat polluters are usually ones we can see 
and indireat polluterB tend to be a little harder to find, 
hfhat do you think most of your list is going to be? (Direct) 

We are now going to see a film about plants and animals hurt 
by pollution. . ^ 



Show film* 
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LESSON 7 



CONCEPT: Go over all of ideas covered in previous 6 lessons. 

Quiz 

MATERIALS: Overhead and marker 

Copy of quiz for each student 

PROCEDURE: j^^-^ lesson is a sumrtiary in a sense, it should bring together all 
the terminology and concepts that have been eKamined in the ELE. 
The last two lessons are summary activities where the student will 
need to have all of his information on hand, 

('la OAQ. going to ^^pmd paAt today gotng ovqa 6omt oo tkz 
ma.tzA.icLU> m have. wtltoZtd mid finding out my the. nm 
vombatoALj m have. luaAn^d, Vou a^e going to need att of^ youA 
notu and cu^igm^n^ , Vou shouZd ctlio havt a pte^az noto.- 
book papeA, A^tqA tkg Ktvim^ you i^)tlZ fae glvm a qutz. 

As each topic or vocabulary word is reviewed^ It should be 
written on the overhead and left. Below are the concepts that 
should be reviewed* Say each aloud to class, allow them to 
give the definitions 5 you refine them^ then write on overhead. 

Exponents as shorthand 
The exponent zero 

The power of exponents (review chess board paradox) 

P1e graphs show % relations 

Linear graphs, time and meas. quan. 

Population growth is exponential 

Doubl ing time 

People cause pollution 

Pollution grows exponentially 

Prediction using exponential graphs 

Exponential growth is accelerating 

Direct pollution 

Indirect pollution 

Types of water pollution: chemical, thermal^ misuse 
Pollution hurts plants and animals 

Give students quiz which will cover previous six lessons. 
Before handing it to them» about 5-8 minutes should be 
allowed for valid questions, 

Vou oAe now going to take a ^koKt quiz conceAw^ng tht 
mattHia^ m havg tc^kzd about in ouA pKuviouM lu^om, 
Vo you havt any qu^'4tion6 fae^o^e I hand it out? 

Quiz - 1M5 minutes. 

Correct quiz in class and hand back to student. 



32 



nui2 

Lesson 7 



Name 






Date 


MATCHING: 








1. 


doubl Ina time 


a. 


upward moving graph 


2. 


exponent 


b. 


one 


3. 


direct pollution 


c. 


visible pollution haDpenIng at once 


4. 


pie graph 


d. 


temperature 


5. 


exponential graph 


e. 


people 


6. 


xo 


f. 


prediction 


7. 


chessboard paradox 


g. 


time 1t takes population to double 


8. 


pel luters 


h. 


shorthand in arithmetic 


9. 


thermal 


i . 


illustration with percent 


10. 


future 




$1,000,000 



FILL-IN: 

Three different kinds of water ponution are » 

, and Ponution grows 

because population does, and pollution is 
caused by Pollution you can see irnmed lately is 
pollution and that which is a step pro- 
cess of pollution Is called ' Pollution does not 

hurt the polluter only, it also hurts Innocent _______________ and 



SHORT ESSAY: 

Write a short paragraph explaining doubling time. Give an example. 
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Pollution Game Questions 
Lesson 8 
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Question Number of moves 

1. The population was 100 In 1970 and 2 
POO in 1971. What Is its doubling 
time? 

Answer 1 year 



3 

2. What is the value of 10 ? 
Answer: 1000 
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LESSON 8 



CONCEPT: 
MATERIALS: 



PROCEDURE: 



The construction of a pollution qame using pollution and 
exponent questions reinforces the concepts. 

Tagboard for each student 
3x5 cards, 5 for each student 
Overhead and marker 
Colored marking pens 
Magazines for cut outs (optional) 

Today you oAe going to be Ming thz matuHlaU you havn 
cot£eaterf In malting a poHLjutLon gmz. Tt shoLLld takt you 
Citt pznlod to comtAucX tht amt and coAd^ that go mth 
tho. game. TomoAAoi^ m i^ltl be ge^ttcng into gA0LLp6 to 
play till dlfitmnt gomw that e^veAyona. ha^ made. 

It U a good Idm to mafee a Kough (Ua^t oi ijouA gmo. on 
a fxece papM bz^a^z you put tt on tht tagboard. 

Put game transparency on overhead, 

TkU U an txmplQ. t^kat a gamt could look tifee. Vou/u 
should fae muck mow. colo^ul, btcau&t you oAt mlng 
moAiLLng peit6 . 

Teacher can also put other exaniples of what the games 
could look like on the board such as below. 



I I M » M MT1 



I M i \ T 



■LI I I I J 



11 1 1 1 1 1 n 



i M I 1 n I 



I M I I I 



i Ml 1 M 1 
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Game Cards: Mathematical or pollution questiDns that are 
worth a certain number of moves. 

Alonff i{)lMi die gmt booAd^, (jou mil tncJi faa making up 
^ivz qut6tlom that OA.^ QAMitA pottiLtlon math ontmt^d. 
Tka ha^^dQA tkz queitcon, tka mo/te movt4 tt 6hoiitd fae mAtk, 

Give students an example of both an easy and a hard question. 
No question should be worth inore than four moves. Use samples 
given in the ELE. 

To ^hoLV iioa wkat lUndb qut^tlom clKq. po^^ible. T LOttt givg 
Ljou an z^mplt an zcuij and a kmd qautton. 

Use any of the questions on the question supplement. 

Rules for the game are up to the individual or group. An 
exarTiple of one particular set of rules follows: 

ln.6tgad 0^ uMlng dtee oA a spinnzA you uoMZ 
dtt^Aininz tkt nmboA oi ^paau you movt by 
aoA%<LcMy an^iotAing tkt qau^tion on tliz coAda 
{^Aom tkg dAoMJ piZz. you ami^QJi aoHAtcZty, 
mo we thg nmbtA timu in tht uppeA Atght 
/land aowtA. 

Vzpmding on t^hzAZ you layid you might got an 
Q.KtAa .CuAH, £o4e a tuAn oa simply aon^naz 
nonmaZ play, 

EVALUATIVE On the day the qames are completed, groups should be formed 
ACTIVITY: and the games should be played. 
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LESSON 9 



CONCEPT: We are responsible for the future of the earth. 

What win the future be like? 

MATERIALS: Science fiction story or film "From the Face of the Earth'' 
Overhead and marker 

PROCEDURE: Tell students a science fiction story that involves some 
catastrophic occurance due to population or show film 
"From the Face of the Earth v 

Analyze story by askinq these three questions: 

What kind a{) pottLLtLon cmstd the d^UutoA In </ie btokijl 
did thg oaaupcoit6 acxu abotit tht zvmt, ok lotAz tJwj happy 

undtK the nm sij^tm? 
i'ku thcu a ioatj it aatitd hava bwx avolA^d? 

EVALUATIVE After this discussion the students are given an assignment 
ACTIVITY: of writing their own science fiction stories of something 
which could happen in the future. 

The better stories will have some mathematic or scientific 
focus* 

When all of the stories are completed a journal should be 
composed and distributed no later than two weeks after the 
■ unit is comDlete, 
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For your convenience the films ysed in this ELE are listed on this tear oot sheet. Simply add the dates 
required and mail to the Instryctlonal Miterial Center, ML " 



Project ECOLogy 

Detach here 



INnRUCTIONAL UMm - 



please trj tu pluce urdors 
3 weeks in ADVANCE in DUPLICATE 



ECHOOiS ^^^^^^^ niiit trials m\ \mM\ 
' ' NA * liiit HViiiliihlt^ 
Syt) = siihHi Uiit joii 

n - nmmw ORIGINAL 



FILMSTRIP 
NO, 


FllMSTRiPS -TjfLi 


DATE 


AFn.R 


I'" 1 L 

cmriRMED 


FILMS 


i r 


hint i/A^itfn 














A Hatter of Time 


















Of Broccoli 1 Pelicans 1 


















ceTii" v s ^jt^ ^ 



















From the Face of the Earth 
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